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(54) Abstract Title - - 

Alarm apparatus for detennining if a vehicle is moved 



(57) Alarm apparatus (1) for determining if a vehicle: is 
nnoved while the alarm apparatus (1) is amied. The alarm 
apparatus (1) comprises a global position sensing circuit 
(12} which operates under the control of a control circuit 
<6). Thecontrol circuit (6) reads the current position of the; 
vehicle from the global position sensing circuit (12) at tenl 
minute intervals to check if the vehicle has been movedi 
Each current position is compared with the first position of 
the vehicle after the alarm apparatus (1) has been anmed, 
and the difference between. the current and first positions 
is determined. If this difference exceeds a predeteirrhined 
difference the control circuit <6) activates an interface 
circuit (14) for powering up a mobile telephone (15). On 
establishing a telephone line with a central monitoring 
station, a signal is outputted by the control ciVcuit (6) to 
the central monitoring station indicating that the vehicle 
has been moved and the current position of the vehicle. 
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"Alarm apparatus for determining 
if a vehicle is, moved" 

' The present ^invention relates to ,alann appar^tus^ for a 

^ vehicle for determining if the- vehicle is moved, and 

J the-invention ..also , relates to. a method , for determining 

•■• ■ if -'-ia- vehicle Is.. moved. .. .... : , i- . ... , • ,, , • :-. >, . 

- Vehic le alarms and immobilisers , are. well know . Such 
'Valarms,.dn..generai,n..are .referred as .car alarins , and 
• -"'^^picallW coroprase>c:,a.mp.nitori^^^^ *?M?:Hf^.';..,*°f..wj. . 
10 monitoring, ^for .example, .ultrasonic .tr^n^ers l^^ 
within the vehicle for determining unauthorised access 
to the- vehicle- -Such alarms„also, ,.in,,g|eneral,^ comprise 
bmv^'g .i^'ehicle iinroobildsing.., ciricuit,.,f or.^|^!|M^ the 

vehicle ,i'and- an ialjarm ^circuit, for powering an^emdible 
15- klarm irv the event, of ^ an,;unauthorised.^n^ry to the 
• " Vehicle . - -Such car < alarms .are typically, ajrr^^ 

^''-'di-saifined vby -a remote transmitter, which typically^ is 
provided in the form of a .key fob. ,^;While .such alarms 
are adequate for protecting a vehicle parked in, for 
'20 '^^ example , a built-up;, area where, if an unauthorised ^ 
... , v,attempt to enter=.or take tte. vehicle , is made, the 

■ sbundirig of the alarm, .in general, is. hea^d by people 
• - in the near vicinity, which in general, is sufficient 

for causing a thief to take fright and run from the 
25 scene, thereby leaving the vehicle. .However> such car 
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alarms are in general, of little value, when a vehicle 
is parked in a remote unpopulated area, since the 
alarm, in general, will not be heard, and thus, the 
■ ■ thief will be allowed 'suff icient time .to .bypass the car 
5 ' ' alarm, by as is generally preferred .to .vhot wiring" the 
car or vehicIeV Additionally,- even »whenc. a. car^ is 
parked in a populated area, it is possible, for, a thief 
to move the car, either by pushing the car away from 
the populated^ area, or indeed, ^transferring^ the vehicle 
onto a truck or ^the-^ike, and ^transfwrtiingi^^^^^^^ to a 

location whe^rfe th^ 'car ' can ^-vhot^r^/ir^ 
convenieiit for 'the -thief -to ;operate . , ; . ^, , 



- ' 'It"i§-als6 desirable^ that car -alarms.> should draw 
iiiAimiyi"^power-irom the vehicle'^ armed 
"^ir ^^''§erio^ ^Lti'ordexr to^ 'avoid ^ny danger j^f. 1:he,xehicle _ 
' battery ' beTng discharged to a^ aevel. ?where ,it is no. ^ 
■longer fund tionai -for providing suf f.icient,fpower for 
■■^ ' -^ starting the vehicle, -c^^^ for,: powering the ^ar 

alarm in the arined- state. ^ -'-^ 

■ ■•• •• i/'"-^ ■> ->>:■■■ . -J . . ■• > -'-J-- 

20^ There is'" thferef ore ' a need for alarm appar.^tus,. f or , a 
vehicle for determihing>^i'f :the. vehicle is..,moved, and 
■ ' ■ " for giving an indication, of -the ;movement ,of .the vehicle 
' ' •'^ Which allows the vehicle to be tracked and recovered. 

" The present invention- is directed towards providing 



such alarm apparatus, and the invention is also 
directed towards a method for determining if a vehicle 
is rooved. ■ -• , ; ,-. ^ . 

According to the invention there is provided alarm 
apparatus . for ; a vehicle, for determining if the vehicle 
"is moved,- the apparatus, -being pRe|:able in an armed 
State and a disarmed State and comprising 

' -a global ^position sensing circuit for 
coinmun£cating;iwith . a,,gIobal^ satellite positioning 
network- for determining -the .AopAti^^ • 
> a -control rmisans: f o.r^ c^^ ■ , ; 

position sensing circuit and for reading the state of 
the apparatus and for reading the global position 
■sensing circuit ,at,.f irst V^^^^^^.J^j^ 
^h^ " the ^apparatus -is ..in ^the .armed .atate ^ tor ^ ^ ^ 
Metdaniiining ^the positioa,pf . ;the,^^ the control 

means'" comprising -n.,,:, i.^, j > i :,x-_ ..r:^ 

^ ^ - a- first : storing; means :?pr, storing t^^^^ 
position each time the apparatus is operated in the 
armed state, 

- a first r comparing .means for comparing the current 
•position read from. the global position sensing circuit 
with the first, read, position and for determining the 
difference between the current position and the first 

read jposition, . .•r . 

a second comparing means for comparing the 
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difference determined by the first comparing means with 
a predetermined difference value, . ■■■■ 

an interface means operating under the control of 
the control means for interfacing the apparatus with a 
"transmission means , the interface, means being 
responsive to th4 second coraparingr means .jletermining, 
that the' dif ferefice ^deternfined^byt the first, . comparing 
means -exceeds the predetermined difference value for 
outputting a frrstVsigrial to -the- transmission means for 
transmission td 'a cesntral monitoring .station,. for 
indicating that ''tH^'veialclfe' has been mayed,,o§i>d « Ci 

^ i m^ahs-'for-bp^ratingUhe^^p^^ a low power 

modeduring each first predetermined time interval. 



^iBy:^. ^^^^A^i^^v^-t-^^the 
15 operating ^;he 'app£ratus''in^thev^low; p?^ f.r 
■^""-''i^spoisiVe ta-^the^secbnd-coihparing.meansidetermining 
that the difference determined by. the ;first: comparing 
•mlans'does not^xceed the- predetermined, difference 
value; - . r .s^ : ^.u-.. 



"^26'" In a^io'ther 'embodiment •6f: the':invention 'the means for 
" ' operating the at)paratus ih the- low. pqwer mode ,is 
■' responsive to the apparatus being in the, armed state. 

Preferably, the control means commences timing each 
/■fir4t predetermined time -^interval after the second 
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comparing means determines that the difference 
determined by the first comparing means does not exceed 
4he predetermined difference value or when the first 
signal has been transmitted by the transmission means. 

Advantageously, the.interf ace meaiis comprises an 
' intS^f ace circuit .for inter faqi^g t^e apparatus^^^ 
n^obile telephone ; Preferably, the interface circuit 
comprises a means. for dialling a .predetermined number 
on the "mobile telephone. . 



Alternatively, or in addition, the interface means 
comprises an -interface circuit for interfacing the 
apparatus with a radio transmitter. Preferably, the 
^^merface-circuit.cpmprises^ a means for J:tivijting the 
" - r^dio 'transmitter to , transmit the first signal • 

is"'-^ in^or^ embbdiment.of the, invent ion the control means 

comprises a second storing means for storing parameters 
of boundaries of a predetermined area within which the 
vehicle can ^validly move. 



20 



in another embodiment. of ., the invention the control 
rt^ans reads the. output of the global. position sensing 
circuit at second predetermined time intervals when the 
apparatus is in the disarmed state for determining the 
position of the vehicle, and the control means 



comprises a third comparing means for comparing the 
current position of the vehicle with the..predetermined 
area for determining if ; the vehicle is .outside ^he 
predetermined area. ' " ' ^ i.u. ;i 

in a further embodiment of the invention .the. A^^"^^^^ 
means' is respbnsive-to the third .comparing, .neans for 
outputting a second signal ^to the transmission means 
^for transmission to the central monitoring station for 

indicating that the vehicle-.has moved ..outside the 

predetermined area. 



"in a further embodiment of the invention the. means for 
operating the apparatus in the low power mode is 

^respor^sive to^ ^thitd:^int»aring means,,d^^ning 
that the current position of ..the. vehicle ^s within 

the predetermined area for operating the apparatus in, ; 

' the'lSw ^ower mo^e <iuring the next, second predetermined 
time interval. ' . ^^v. : 

I„ a stlU further embodiment of the invention the 
means for operating the apparatus in the low power mode 
' during each second' predetermlned..time interval is 
responsive to the apparatus being in the disarmed 



state 



in one ertodiment of the • invention the control neans 



times each second predetermined time interval after the 
third comparing means determines that the current 
■ position of the:vehicle is within the predetermined 
are-a, or after the second signal, has been transmitted 
by the transmission means. 

preferably, the second signal comprises a message for 
indicating that the vehicle has moved outside the 
predetermined. area,.and. the pur rent position of the 
vehicle. .. .... , 

Q""'p^^6^B6Mslyy -thB4±^st signal^ comprise^^^ 

indicating that , the vehicle has been moved and the ^ ' 
current position of the vehicle. 

Ih 'bhe'%iibodij«ent...of .=t|i!B .i^nveAtioji _the apparatus 
■ further comprises, ja . vehicle, monitorin^^ 
15 " monitoring circuit be i?ig responsive to the 'apparatus 
~ ' being in - the ^armed . .state for monitoring for 

unauthbxised entry, to th^ vehicle, and the apparatus 
"' ' ' ro^y Comprises. a vehicle., immobilising means, the 

immobilising means being responsive to the apparatus 
20^ being in the armed, state for ^immobilising the vehicle. 

Further, the apparatus may comprises an alarm 
activating circuit for powering an alarm, the alarm 
. activating circuit, being responsive to the vehicle 
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monitoring circuit detecting unauthorised .ntry to. the 
vehicle, -preferably, the alarn, activating circuit is 
responsive to the second comparing ..means deter-nining 

that the "diffei^nce determined by.^the .first comparin, 
means exceeds the predetermined .difference value. , , 

in one embodiment' of the 'lftveh1:lon-the apparatus 
comprises a receiving means for receiving .signals for 
operating the apparatus in the respectiye.armed. and 
disarmed States. «.o.'.r.> 

"in another embodiii^t df the .invention^lx^PR-ratus^ 
'^ corl^ises an entry means for-.ntering.the,pre<^^^^^^ 
difference value into the first storing means, 
preferably, the entry means facilitates entry of the 

tke ^iiist pfedetermined^tiH^^inter^^^ into the 
' ^Jo^l mean^: 'mantagedusly..the.entr5,,^^8 

lacilitai^s^ ent^ of the^^^rameters pf the ^ boundaries 

of the pred^t^^ned lrea-intoathe.secpnd,^storing 
"n^ns. ideaUy; theWy means facilitates entry of 
■'the 'value of the second predetermined^Xime .^iivterval . 

■ in one e»a>oViSnt of ^thb-invention. . the. apparatus^,,. 

comprises a timing means for timing each predetermined 

time interval. 

1.1: '>'.■'.;■ •••-) 

•■ • ■■ • ---^ A.. ■ . . • • , .- .- 

" Additionally/ the invention provides, a method for 
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.et.n.ini„, if a vehicle is »oved wherein the vehicle 
comprises alar™ apparatus operable in an ar-^d and a 
disarmed state and ccprisin, a global position sensing , 
circuit for communlcatin, with a global satellite 
positioning network, for determining the location o£ the 

vehicle, the method comprising rte steps of 

■ ieSdlag an output, of , the global position sensing 
circuit at first predetermined time intervals when the 
apparatus is in the armed state lor determining the 
position- of the vehicle,,, 
• ' %'tor£ng'thecflrst r,ead,,P«ltion each time after 
-^^^aratus^is operated_in, the^^an^ state In a fxrst 



storing means , 

comparing the current position read fro. the 
tiobil '-position sensing cirpsit With t^^^ read 
• position .«.-f irst comparing ^^ans. , and determining 
the difference between the, current josition and the 

first reiad position r: x ' k:;^ ^ 

• ■ comparing the differen^^. determined by the first 
comp«ing mean, in a .second comparing means with a 
jiredetermiiied. difference , value, , , , 

outputting,.a first signal to . transmission mean, 
-tor' transmission of the, first signal to a central 
„«'„ie6ring.station.for indicating that the vehicle has 
been moved if the difference determined by the first 
comparing means exceeds the predetermined difference 
value, and 



10 



operating the apparatus in a low power mode during 
each first predetermined time interval . 



in one embodied ot the' invention the alarm, apparatus 
is' operated" in the 'low power mode after , the second . 
5 . comparW'means'aetermines that the:, differwe, 

. determined W ^e^ fiWt Wsrin^ means 
the predetermined difference. 

in another embodiment of t*..!invention t^e, alarm 
" "apparatus is oteriied ^in' th« ao«,.pow^r,, mode during the 
" ,;ret1redet^r„>ined time^intervals.wh.n,^he apparatus 

is in the armed state. 

in f further emlicidriii^nt^of^^he- in^entipn X^,ff^^, 
'"""^r con^rises the step of ccpa.in. .t ,s^nd : 
pied^te^mine^ tim^^ intervals, in a.third, comparing means 
the current position of the- vehicle with parameters of 
'boundaries cif k predetermined area, stored in a second 
^storing means within which the vehicle can validly move 
for determining If the Vehicle is .outside, the 
predetermined area when the apparatus, is in the 
disarmed ^staite. ^refetably, the method further 
"comprises the step of outp^tting: a second signal for 
'transmission to a central monitoring station for 
' indicating that the. vehicle has moved outside the 
predetermined area in response to the third comparing 



. , .15. 
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means . 



AdVantageouslyrthe alarni apparatus is operated in the 
lov poV^er mode during each, second predeter^^^^ 
interval after the third comparing nieans^has determined 
5 that the current position of the vehicle is within the 



pr ede t ermxried area . • in: o - 



in one embodiment of the invention the alarm apparatus 
is operated in :i:he . low power mqde during each second 
-prid4'€^nhined^ time ■ intervaljwhen^ tlie appar^ 



10 "^'dlsariniedf -"^^ ■■•j.^-.-.-i-.-.^ :.-> 



Ideally, the timing of tlie second prec^termined time 
intervals commences after the third comparing means 

within the predeteimined-.area, c^r. after the second 
15 signal has been transmitted from the transmission 
means. , --^.^ ^••:'-'..:n..t.:: ..i>tv 

■ ■•■^ -■ J, J 

i.-'S-} ' ' f\t .1 • . v . . . < 

' ' " * •• " - ' V " 1 • 1 ■ » ■ f , 

" pr^f^^al^ly, the. t lining. Of each^^ir^^ time 
interval commences when the second comparing means 
determines that the difference determined by the first 

' 20 ' ' compafing means does > not ?xcee4 ^h®. .Pf®^*®^^""^"®'* 
~ " - difference value, or when the first s^^^^^^^ been 

transmitted from the transmission means • 
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in one embodiment of the invention the second 
predetermined time interval lies in the range of thirty, 
■seconds to fifteen-minutes. .Preferably, .the second 
predetermined: timb' Interval lies.in the range of forty- 



5 five seconds to five minutes. 



Advantageously, the second predetermined tine interval 
is in the order of sixty seconds. 



si -j.j 



■ "'in one embod:im4rit of the invention .the fir s.t 

"preditemined^tiS^'interV^iaies..in,t^ r^n^^of five 
10 minutes to twenty minutes. Preferably,,the. fifst ^ 

predetermined time interval lies in the range of eight 

minutes to fifteen minutes. _ 

'""'^vantageoyi^;^the^lr.tupredetex^^ 
' "^" ii in tH^'ordlir of tferi minutes.;,;. . 



.15 . Ideally, the predetermined difference value^^^is stored 
in a look-up table. Preferably, the predetermined 

'^^^ --^^^^g^^ .^^^^ entered during, s^t-up^ of the 

apparatus. " *" -^r'^'-'- '.•>•.'. ::.... 



■■Advantageously, 'th. pi:edeter.in.d.,-dM ??«,.>=« value Is a 
-.20 ■ fui^ction of the-allowable: error In the glpbal satelllt. 
position network. ^ ^ ^ ■ 'i: ^ 
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Advantageously, each predetermined time interval is 
stbied in a look-up table. . . 

in one embodiment of the invention each predetermined 
time interval is entered during set-up of the 
"apparatus-. ■ ■ ■^■■r-.^ . .■ j. 0-5 ? 

in one embodiment of the invention an alarm circuit in 
the apparatus is activated for powering an alarm when 
the second comparing means determines that the ^ 
.dikf^fehbe -determined by.;the.|irBt^ comparing I' 
If'-'' ^ds-tH^' predetermined; ^iffer^nce^valuj.^^^^^^^^^ ,^ 
"^'•"■"preferably, the alarm circuit is activated for powering 
an alarm when the third comparing xnear^^rmines that 
' "^^the^bUrreht position;,pf the yehicle^^^ 
"predetermined ^area. kv i^^iri 



?irs.7 f;.' .. ^f , ^. ,, v,^ mr,T-o f-ifarlv understood from the 
15 The invention ' wil 1. be; more ,.c iear ly ^ ^ 

o ^^-^--v^i^^i„g..aescription^f„a..preferred 

' ' ' ' "v^ich is given-by way.of,example^only with re^^^^ to 
" the accompanying drawings, in which . 



20 



Fig. 1 is a block representation of alarm 
apparatus according to the invention for use in a 
motor vehicle for. determining if the vehicle is 

moved, • 
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Figs. 2(a) and (b) illustrate a flow chart of a 
routine of a con.puter prograinme for controlling 
the alarm apparatus for Fig. 1, and 

• • • j-i;; 

'Figs. 3(a)"and (b) illustrate a . flow chart of 
5 . another routine of the computer programme.^or 

controlling the alarm apparatus of Fig. 1- 

;^erring^to the drawings there is illustrated^ ^an alartn 
app^rat^s acc^rdihgHo^^the nnvention.indicated ^ ^ 
"'gene^aiS^bf^th^^rkerencfe for. determining,. if .a motor 
10 vehicli ir mb^d- and f dr ' transmit1:ing an,aiert sigr^l 
'"" "In^ the event of unauthorised movement. of the vehicle. 

The apparatus 1 is operable in -an armed s^tate^ and in a 
V- ^^Is^S^ I^ ^ armed- stat^ the.ap^aratus 1 

monitors the position of the .vehicaa,fc^,5^tex^ining if ; 
15 the vehicle is moved and also monitors the vehicle for 
"'"^et^m'^^^thorised. entry ito.^he,.v^hic^. In the 
^disirmiS^st^te^the.apparatus:l^r.oni^ors,^ of 
""''the Vehicle for ciet^ihing if .tl,^ -Vehicle is^within a 
predetermiri^ are*. 'These aspec^s,o^,the ^paratus are 
20 described below. 



The appaiatus 1 ' coinprises a typical. c«:, al.m circuit 2 
^whlch cc^priies a :.<ihitoring circuit 3 for «onitorin, 
ultrasoaic transducer, 4 located in,.the vehicle for 
monitoring for unauthorised entry into the vehicle. 
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when the apparatus 1 is in the ar,nad state. The 
„„nitorin, circuit 3 also monitors an electric current 
„eter 5 when the apparatus, ,V,is, in the ar.ed state for 
-'.onltorin,- current drawn.fro. the vehicle hattery also 

tor determining unauthorised -try into the vehicle, xn 
' tl^e-event in .an increase, in current ^.being_ drawn «ro„^ - ^ 
-tAe battery as a.,result ot.a courtesy switch bein. : 
operated by openin, oj a door of the vehicle. 



1 



W control. ™eans co^risln, _a control circuit 6' havin, a 

io"-rii&&pr6ae«or.7..read=,.th%,m9Sit^^^^ 

^hS'^S^SRtf'Bf the^*onitorin,,o^?uVt 3,^^t^^f « 
unauthorised entry an alann circuit 8 of the car alan. 
circuit 2 is activated for powering an audibl. ala™ 

" ■■ "-;-ri6t-^h^) -for.alerti.n9. «o ^.^:^'fr^^^'^ ' " 
!r ■""'?ShiSle- i«obilising„=lrc,uit,9^of ; the car alarn, crrcu.t 

jH.. . ,j„„„d,under, the .control of the control 

' 'circuit 6 for .in»M.bi.lis.ing the vehicle when' the 

aliaritU. 1 is-ln t*e armed , state. , A receivihg means, 

" niifely.-a radio. r«=elver 10 r*=.ives an appropriate 

iSdio"" """" ' 

-for altering the state of the apparatus 1. If the 
' 'ii^tatiis 1 is,.in the. .disarmed state, the signal 

"'ieciiiVed bj. the.radiO;,.r.ceiyer lO.causes the control 
"--'circuit 6 to operate the,,.pparatus 1 in the armed 
25 'state, and vice .vers.a. The, alarm' circuit 2 and Us 
"operation will 'be. well known to those skilled in the 
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art. 



A'global positiori sen.lrfg cir^uit42 operates under the 
" ' co«rol of tfc control circuit 6 f or detenn^ning^ the 

position of the^ totor vehicle, using a, gloMl^ satellite 
5" positioning -netViiW. such global .positlon.sensing 
" circuits 'i2 Will"6e well Known^to those.skUled in the 
art. Vriefly, by using . syste. of telemetry and 
receiving signals fron. three satellites of the global 
satellite' po^itio-hirig ■networlc^ the.,g:lobal, position 
7 sensin,ci^iuTrcfo-b^tWlne«he*r„eci=, 

'"the vehicle v;£ihln=aVf^latively.narrovv!.argtn o£ error. 
" ' xn cases where global position sensing (GPS, is used the 
location of tKe vehicle can .typically , be, .determined 
'^'Wl. sJve^ty-flVe .-i« Jexaa^jiocatlon, while 

Is" 'in the ca«-o^'dif£erehtial.globai position sensing 
• ;^PS^ the ' 'iociiioS- cah-W^ determined, with^ an^ accuracy 
. ■"of approxi«4tely-Kinety--£ive . percent, whic^^^ 
■■ ^^ ^'permits the lod^iloh « th^ vehicle to,be,<.etermined to 
" within' approximately t«o-n«tres,of, its, exact location. 
';r^' The control-circuit 6 oparates,the,glo.ba^ 

' sensing iircuit 12 at first predetermined time 
" Wter;als- o£='=approximitely ten-minutes^urstion when 
■ the apparatus 1 is in the- armed ■ state,.f or determining 

• "' the current positifon of the vehicle. .«e current 
' 25 '^position' ii reid-from an- output of , the global satellite 
■ position sensing circuit 12- by the ..control circuit 6 . 
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When the apparatus 1 is in the disarmed state the 
control circuit .6 operates the global position sensing 
■ circuit 12 at second predetermined time intervals of 

approximately one..rainute duration for determining the 
5' p64iti6n of the vehicle, whic^ is also read by the 
cbrttrol circuit 6 Jrpm . the output of the circuit 12 . 
• ■•" '••Ah interface, circuit 14 i,n^erface? the alarm apparatus 
' - 1 with a mobile telephone 15, and under the control of 
the control- circuit. 6 outputs first and second signals 
iO "^ 'through the mobile telep^ione 15 to a central monitoring 
itation^for..indicatir^ af^^^ vehi^ 1 has be^ moVed, 
or if-'tlie^^vehicle«has, moved outside the boundaries of 
the predetermined, area. This is described in roore 
detail below. 

■ ■•-^■^-^^•-- ^^^^ -xo-^a oiacc::T-r,,- 

15 Before describing^the ; alarm apparat^^ ^1 in f 

detail, an outline of the operation of the alarm 
apparatus : 1 wil 1 f irs t^ be given . When the alarm 
appiratu.s 1 ' is .in the disarmed state , and the radio 
receiver 10 receiyes^the appropriate signal for arming 
the apparatus 1, - the.: control circuit 6 operates the 
apparatus 1 in the , armed state . In this state the 
control^ circuit ,:,6. operates t^e immobilising circuit 9 
for ^immobilising the vehicle, and activates the 
mbVii tor ing circuit 3 for monitoring the ultrasonic 
sensors 4 and the electrical, current meter 5. 
Initially on being, armed, the control circuit 6 
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operates the global position sensing circuit 12 for 

■ ■ determining' tlie location of the vehicle, .and. the 

■■• control Circuit 6 read, 'the- pb.ition of the. yeMcle 
~ from the output of the global position., sensing , circuit 
5 ' 'n.'- ^his, typically, is giveh. by the .longitude and 
~ latitude coordiriawi 'of the' po'sitlon.o.£:.the,,vehlcle. 

■ This 'first rid Wslt'ion is stored .in .-a, first storing 
means, na-^ly. a first random access me»>ry. 16 withrn 

"■ the 'control cirfiUit 6 ; and the' control circuit, 6 
T ' operates" the alao. apparatu's l-in^.a. lo« ppwer mode, for 

'the first predetiUihed'ti»ie=.i«terval..for,.mjni»ising 
" ^'"^he' po.«r re,;r^ie»ent- f Wm^t(ie,*ehicle.battery . During 
'""this and subsequent f irst predetermined .time intervals, 
the monitoring circuit 3 periodically.=monitors the 
15 ultrasonic sensors 4 and the electric meter 5 at 
"'''l«er,;als typic^ !"=.=:->8 .; i 

' Alter the'firat'-pie'deteriined time ,.i,vter3r,al,.,^has timed 
' out t^e' control Wirctfft 6^.wakes .up . the ,al.r-. 

" 1 and 'operatis' the global position sensing, circuit 12 
Z Xterminin^- the curreht-'posltion of ,th,„vehicle. 

■ "This is reai fiim" the output of the .global position 
• ■ sensing Circuit l2 W the control .circuit ,6. A first 
'' ^comparing means, namely, a .first .comparat,r„U in the 
" 'control Circuit 6 compares the: current position of the 

25 vehicle with the first read position .-in the first 

storing means 16 and determines the difference between 
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the two positions. This difference value is fed to a 
second comparing means, nan.ely, a second comparator lB 
in the control circuit :6 -which .compares the dif ference 
determined by the first. comparator. 17 ,with^a^^^^ ^ _ 
predetermined difference value^whigh.is , stored^in a ^ 
look-up table in .a, second storing means, ^^}^^:^ ^ 
general random access memory 19 of the. control circuit 
6. If the second comparator 18 determines that the 
■difference determined by the,, first comparator 17 does 
V^dt^ex^eect'the^predetermined difference value, then the 

^ntiror^^irtuit^ce. returns ^he, a^^pn JP^^^1^^°^ , y 
^pWf^te iiv-i:he^ow:.power.mode, for. a^ , 
predetermined time interval of approximately ten 
minutes, at the- end,. of which the ^control cir^ui^ 6 
^^^i?J^Vak4s^up ^he.aLarm,appa?^tHS^,l,fo^,^eterm^ 
^^'^ ^he ^ext i:urr^t-.positiqn of the^ y^axOe^ as alrea<^ 

■ l¥ th6 second comparator,a8;.determines that the 
' aifference determined by. the first comparator 17 
[() ^ ^^xifeeds the predetermined difference valAae, in other 
words, indicating. that. the vehicle has been moved, the 
control circuit 6 activates the alarm, circuit 8 for 
pbwering the alarm (not shown). The control circuit 6 
- operates the. interface circuit. 14. for powering the 
^5 mobile telephone 15 to cause the mobile telephone 15 to 
dial. the central monitoring station, and when a line 
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has been established with the central monitoring 
■ station the ^^irst signal is relayed by -the mobile 
" telepho^ 15 . >ln' this embodiment of .the invention the 

first signal contains-^-a message which indicates J:hat 
5 ^ the vehicle has been moved and. gives the current 
' position of the.vehicle by longitude, and. latitude 
coordinates. ■ --.-r.... ■ 

Aftir'^h^^first'signal^ha^ been.relayed^thrpugh the 
' "xnobile teie^hbHe'15 andean. acknowledgements signal 

c^^Sicol^^iraiTit^ 6^ ma^^^ ' 
'the low power mocie for another first predetermined time 
interval of approximately : ten .minutes , and^ so the alarm 
^"^■';p;ar?atu^^^c6Htina^S-taHope for:.sp.lcm^^ 
iT'alarm^ ipar^^^^' in the. armed.s^ata.,,,Ir.^other . ^ , > 
words, during the period while the alarm ^circuit 1 xs 
in the armed state, the control circuit 6 wakes up the 
'global positiori^s^nsingvcircuit 12,. and wds the 
current position of the- vehicle from. the. ^global 
^io' W^on s^nsin^^^lrcuit.l2. at..t^ f^-t ^predetermined 
"time intervals of ten minutes. . ..- 

' " 'when the radio receiver 10 receives an, appropriate 

signal for disarming the -alarm apparatus 1, the control 
'"''circuit -6 disarms' the alarm apparatus 1 and . operates 
the alarm apparatus 1 in the disarmed state, In the 
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disarmed state, the vehicle immobilising circuit 9 is 
deactivated, thereby mobilising the vehicle 1, and the 
■'monitoring circuit 3 is. deactivated, While the alarm 
" apparatus' 1 is in.the disarmed . state the control 
5 circuit =6 operates the. globa.l position sensing circuit 

■ 12^at the -second p rede terminecl time intervals o£^ one 
''''' ni^iiute 'duration, . and, .reads .the ourr^nt^posit^ the 
vehicle from the output of the global Jjosition sensing 
circuit' r2. The:- current .po8itfo;»..9f._._.^^he_^vehicle is 
10 compared in a third comparing means, nainely, a third 
' ^ d^p^r^tot 'SO/, with. a :predetern.in^ area wh^^ 
"^'^tdifed 'in^the-general .random ,aqqess meimjry 19 in .the 
' f6rm Of boundary coordinates to ascertain if the 
current position of the vehicle is outside the 
'iH" ■ ;^redetfermxhed^=area.. v If ^it .A^. determine! that . the 



&n.l ..,..c ^^£.pJsition:ofr the;. yej^c le ^is^ within the 
^u:3 =^^ji^i^t^^i:ned 'area:,. then ..the,„conti^ol circuit 6 operates. 
' the ^lain apparatus for another^ second predetermined 

tiitie interval o£- approximat^eL^^ ^^^^i^i^v T*®;r f-l-!^® 
' 20 ^ poW-^rtbde. At the end of, that second predetermined 

time interval, -the control. circuit. 6, wakes up the alarm 
apparatus 1 and again reads the current position of the 

""'vehicle.- ■ ■ ■'. :. .l ,. 



■•••.•.?■■;•- 



' In the event that the .third comparator 20 determines 
25 that the current position, of , the vehicle, is outside the 
predetermined area, the control circuit 6 operates the 
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alarm circuit 8 for powering the alarm (not shown). 
This alerts the driver to the fact -that. the vehicle has 
'^^ been movea outside th^ predetermined area, .The control 

circuit 6 klso operates ^the interface circuit 14 for 
■ 5' ' ' powering tKe mobile telephone 15 • for relaying, the 

second signal to the central monitoring ^station. The 
"secc^nd si^niX contains ^^message vnclicating that the 
vehicle has moved oixtside the predetermined area and 
contains the longitude and . latitude coordina.tes of the 
10" " current position of the vehicle. After ,;an, .. 

• aci^owleiS^er^^ signWl-has ^beerv.rec^iv^ i:.^^^ control 

" " 'cii^it's' thr6u^ 

'circuit e^iuay agkin -operate the alarm apparatus 1 in 

the low power mode for the next second predetermined 
'^'' tii^rii^ei^r*-^' one ^hute, . at.^he..end .of,^h the 
. co;i^rbV^cii^cUit e^peratesv the .global, pqs^ion sensing, 
...^..n. ^^^-,- 'i2^i-^ 'detetmihingr the.current. pos^tion of the : 
'"'""vehicie k^ici^'lhe^cbntrol circuit . 6.reads^ the current 
''''' ^^posltloi;: whicfK- agkihVi^^^^ pY '^^P^^!^ 

f 20 ' comparator 20 with' the predetermined ,aree. ^stored in the 
* ^gjj^j^ai random access memory 19 • ; ., , , , , 



An entry means, namely, an input port ? 2, is^^ provided in 
the control circuit 6 to the microprocessor 7 for 
"connecting €6 a suitable inputting apparatus, for 
'25 ' example; a personal ^computer for inputting^ the value of 
' "the predetermined difference for comparison with the 
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difference between the first read position and the 
current position of the vehicle when the apparatus is 
in the armed- state . . - The ..l?oun4ary , coordinates^of ^^the 
predetermined area, are ,also. inputted through the Input 
port 22, as are the values of . the ^^^^^y^'^^^f^^""^ 
time interval and. the,, second .predetermined time ■ 
interval , • andcother..operating parameters and codes 
which are required for nprmal operation of the alarm 
apparatus 1.: These will^ be well known to those skilled 
in the art Typically,, the ..parameters and codes are 
^^ered thtbugh«the.i^pu1^ ppr^ 22 c^ri^ W-»^ of the 
^^'^^al^firi^appar^tusrl/iand may n,^}^,M°Z<^^''^'^ 
entered by an installer, of the apparatus in a vehicle. 
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^""^^^ T;lr.^iKg^nbw^«o.Eigs> ,2 and Jfc^i^^ °f .^P"^^^ 



il^'^'^'ifogramme --which .are stored i^. the ^J^i^^f P^°^.^"^^°^ ^ 
^^operating the apparatus r y^ill.^^ow be' described. The 
routin^;^^the flow. .chart, of .which is illustrated in 
Vigs^: 2 fa) and .(b) controls , the appa^^^ the 
aiiparatus 1 is in the, armed .state for Wtermining if 
20 the vehicle •is.moved.,while in the anned^ The 
routine; the flow chart of which is illustrated in' 
Fxgs. 3(a) and- (b) .controls ..the aE)paratus 1 when the 
apparatus 1 is in the.disarmed.state for determining if 
the vehicle moves outside the predetermined area. 
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Referring initially to Figs.. 2(a) and (b) , block 40 
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starts the routine of Fig. 2, and the routine n^oves to 
block 41 which cfetermines if the apparatus .1. is in the 
" arnted state; If the- apparatus 1-is not..in the armed 
""'^ state/ the routine moves to block 42- whiqh, returns 
5 ''^control of the a^pt^aratus 1 to the calling progranune, 
on block 41 determining that' the.apparatus 1 is in the 
"armed state, the. routine mdves^^^cr b^^^^ B^-^ 
/calls up a check position routine stored in. the 
' "microproceis^^ 1 for operating the global position 

sensini ci:r.:uiti[2 for determining- the. current position 
of^ the Chicle such routines will. vbe, well Jcnown to 
'""'-^those^ skill^cl in the krt, ^.hd-the actual , operation of 
■ the global position sensing circuit 12 for determining 
the location of the vehicle using a global satellite 
' "positioning will >also^^e «ell..^ru.wn^. those 

'''' ' "skilled ii the' art, and^furth^r ciesAriptlpno^no-l^f °^ 
'be riqiirid.'^he'rdutihe then-moves to,block:,45 which 
"waits" for a valid position^ being determined, by the 
"global posmon^sensxng circuit cl2 , and on ^ ^alid 
"position appearing on the output of the global position 
sensing^ circuit 12, the microprocessor,7 reads the 
current' positidh of the vehicle and. moves to block 46 . 
' Block 46 stiDres the current position as t^e first read 
position of the vehicle. - -- ,4, 
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The routine then moves to block 47 which reads from a 
look-up table stored in the -general random access 



25 

memory 19 the first predetermined time interval which 
is to elapse between each time the check position 
routing is called up., In ,ot,her , vfords, the time 
intervar between, the respective times that the current 
position of the vehicle -is read from the global 
positioh sensing. circuit. 12, ^he .rqut^e^then im^ves to 
■block 48 which sets aitim^r ^(riot shoym) in the 
microprocessor 7 to time the first predetermined time 
intervar of ten minutes duration. The routine then 
^d' Wes^ t<y-blook 4a,^and,.in,.turri, to block 50, which 

i^^p4ct£vely power. down the..g.lobal position seiisingf* 
. ^irc^iit 12/ the mobile,..teLephon^^^ ; 

'"■' ■'" ' circuit 14. The routine then moves to block Si which 
operates the control circuit 6, and in turn the 
f^^^'lis'"' f^iridei^^of ^th^ ^apparatus,!. into^Uie low^pov^ mode. 
■ ^" ^4he"routirie'^H:henv cycles 'in^block.J2 .checking the ' • 



20 



eiapsecf time slnde the,. ti^^ ^'^^'^^ ^^^'^ 

bloc}c^52 determines that :i:.h^ ^^^^^ 
•the £irs€ predetermined.time J^terval, the routine 
"move* tb bl6ck'53 which, wakes up. the control circuit 3, 
and in turn, the apparatus 1. ,.x. i,., 



•Wrb'ut£ne----theh moves,, to block 55 which calls up the 
'''check position- routine which, in turn activates the 
' global position sensing circuit 12 for determining the 
25 new current position, of .the vehicle and moves to block 
56. Block 56 waits for the. new valid current position 
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and reads the new current position from the global 
position sensing circuit 12. The routine then moves to 
block 57 which determines- by using the first ^comparator 
■""^^ 17 ti.e dikfer^i^ce in the l^ast read. curren^..position and 

5 the s^eci first read position, and moyes^^to^ block 58 . 
' " ^Blobk sr-stdi^s ^he difference .d^tern,i^d^t?y^the first 
comparator 17 in ^ the general random^access memory 19. 
" The routine then moves to block 59.which reads, the, 

' " pridetermin^ difference fron. the .^en^ral . random access ^ 
lo'^ memoi and th^ routine^ moves t^ blpck 60, ^^Block 60 
' ' "compares tKe difierehbe determined by^he^first 
"''"•^iompaialSr^Vwith^^the^p^^^^ 

""'"^ the^ second com^rator 18 determines that the difference 
determined by the first - comparator .17. does^ not exceed 

"si'wMch^bhecks-ifHhe ^larm.apparat^sa,is^still in 
■ the'armla i^t^r' Xf ^^b /.block 61 returns ^^e routine 
to block* iiT- ti- block^^ea^ determines that, the alarm 
apparatus r^i:^-no-^loriger.in:.the.armed ^tate, the 

^ v« KiofV. 52" which! returns control of the 
routine moves to blocK -5^ wnicii .i. . 

microprocessor 7 t6>=the. calling, programme. ... ^ 

Should block 60 determine- that, the.dif.ference 
ditermin^d by the first -comparator. 17 is greater than 
' thi pr^etermined diff erence , the routine, moves to 
25 block '64 "4,hich activates the alarm circuit 8 for 

powering the alarm (not shown) , The routine then moves 
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to block 65 which activates the interface circuit 14 
for powering, up .the mobile telephone 15 and dialling 
the central monitoring station. The routine then moves 
to block 66 and waits for an appropriate time for a 
line to be established between the. mobile telephone 15 
and the central monitor ing .station, and in WWes 
to block 67 to check if a line has been established" 
with the central monitoring station. If block 67 
determines that .aaine,l^s^,been , established the routine 

n^oves to block .68. which, outputs t^ t° 
''i^ile -telephone; 15..fqr ,rel^ying.^to th^ 
.onitoring.station.. . The^ rpu^^ne tl^e^^^^ 
Which' waits for an appropriate time for an 
acknowledgement from the central moni^ing Ration, 
^ =and^ in ^t^irn^moves ..to.,block .70 . which checks "if an 
"ackhowledgement . has ; been., rec^^ 
acknowledgement aias, , not been ^"^^^ ^^"""^^^ 
returned to block.65,, .If an a^cknowledgement is 
received, the routine is moved to block 71 which 
returns- control of- the microprocessor 7 to the calling 
programme. - At that, state, the .calling programme may 
^aU up the roatine .of Tig, ^2 again, under the control 
' 6f the central monitoring s;:ation by a command received 
through' the mobile telephone 15 and the interface 
circuit 14 . in which case, the routine would be 
entered at .block,47 . This Permits the central 
monitoring station to determine if the vehicle is still 
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being moved, and also the current position of the 
vehicle at the respective first predetermined tiiae 
intervals for facilitating location of , the. vehicle . 

in the event that block 67 determines that a line has 
^ not been established the routine is .returned block 



65. 



^7'" The value of t^he predetermined difference stored in the 
general random access -memory 'IS rls: a. .function of the 
^allowable er^or lh^th^-globai: satellite.positioning 
^r'^'^netwSkrthis'i^^W avoid false alarms ,The^ ^^ 

predetermined difference will depend on the particular 
" global satellite positioning network.being.used. . In 
"the caie' of ^^GPr the ^redetermined.4i£ference^ill^^ 
t^ic^ly; be' slt'^e se^enty^f ive.metre 
"^y^'c^s^ of' I^S th^ pffedet^rmined-di£ference,x^ll 



typically be' s^^^^ at two metres. 
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Turning now to Figs. 3(a) and (b) . .the routine for 
deteiining ^f ^he vehible .moves outside, the^ 
predetermined "area ^will now be . described. ,,Bfock 80 
starts the x^ou^ini which then moves to.block 81 which 
^checks 'if Wklarm apparatus: ! is : in the armed state, 
^and if so/ the routine moves to block. 82 which returns 
' control of 'tfie microprocessor:? to the.calling 
programme! Should block 81 determine that the alarm 
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apparatus 1 is disarmed, the routine moves to block 83 
whicfi calls'up the check. position routine which has 
already been- brief ly. descrj.bed wit^ reference to Fig. 
2/ The routine then. moves, to block 84 which waits for 
a vklid current position appearing on the output ' of the 
-global position sensing .circuit .1^, . and thei^^^^ 
current position. . The routfne^^then m^^^ 85 
which stores the current position read by block 84 and 
^oves the routine tq. block, ^6,^^ Block 86 reads the 
•bbUridary coordinates^f,,thej>red^ermi^ed a stored 
^•Virf-^W lgeneral.zrandoHi.,*cse88 .m^ory ^19, routine , 

^c^s-to^block.81.,^Block 8J..^^'=^^,^'y,,Stifif ^ 
. ' comparator 20 if the current position read by block 84 
is within the predetermined ^Jiff/^.Ji^^^'^^Jl^ 
'^et^ines^ that ^he.:^urr^rvt ^ppsiticm ^^^^^ 
' ^^reiietenniri^^ area^,the routine move^ to _bloc^ 88.^ 

BlSSk^ 88- checks df the, alarm apparatus is^^rmed, and if 
sb; ^he routine moves to ,bl9ck^9 which r^ control 
of the microprocessor .7 to^ thf^ calling programme. 
Shduld block 88 determine^^that. the alarm appa^ is 
nbt armed^-in other words, disaxrmed, the ro^ine moves 
to block'.9.0 ..which..reads .the, se5=ond predetermined time 
int6iival-frdin the. general random access memory 19 and 
moves to. block, 91. Block 91 sets the timer t^ time the 
25 ^ second predetermined time interval, and the routine 

moves to block 92.. which , operates the alarm apparatus 1 
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in the low power mode for the duration of the second 
'predetermined time interval. The routine then cycles 
in block 93 until the elapsed time from the tir^e, the 
timer' is set by block 91 is^ equal to the second , 
predetermined time interval .-and then the routine is 
returned to block^Bl whicK^again checks,,if .the vehicle 
is armed/ and' repeats the routine, j.,..^... 

"should block determine that the. current position is 
' outside'the preaetermined^krea^the^xoutinej^^ to^ 
bl^ck 95 which 'ic^tivates ^the^aiarm.circ^it,for .powering 
'the'alarm^ (not shown) td-indicate to the driver that 
'the vehicle has been moved outside the predetermined 
area. The routine then moves .to, block, 96. whip^ 
acti^tes tlie ^iiiterf ace ^circuit .for powering^ ^P the 
' liobile^iele^honl 15 to establish a. line ^ith, the 

central monitoring station. The routine then moves to 
'llock -97-W ;?iit fot-a^iine to be established. After 

the Wait'perl^ the^xoutine 'moves tp, bipck 9^ which 
""checlcs if a iine^ has been established, .^t ^^^ 
'^^'rK;rbe4n established, the routine : returns to J.lock 96. 
' on block 98 determining that a line has been 
established; the r6ut irie- moves^ ^to block. 99 which 
"• outputs the second signal for - relaying. to the central 
"monitoring station by the mobile telephone 15. The 
' ' routine' then moves to block 100: which waits for a 

waiting period for an. acknowledgement from the central 
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monitoring station. After the waiting period the 
routine moves to block 101 which checks if an 
acknowledgement has been received, and if an 
ackiov/ledgemeitt has ^ not , been received, the routine 
"returns to block 96.= If block, 101. determines t^^^^ an 
"acknowledg^nf has been,received, the^ routine is moved 
to block 88 which has already;, been described. 



Turning now tb-the firsthand second signals which are 
' outp^itt^ by the control: circuit 6 , as discu^ the 
10^'fii^st'sWhklcdnt^iasJ^^^^^ 

' 'armed state/ arid also contains, .the coordinates of the 

current position of the vehicle. ,^The second signal 
''Sixains ¥1rifesBage-indicating.^^ ^^^-^ 
'^iV^'^'i^ <^^id^^e.predete^ine^ contains 
A ^^;-^^-^-ii^^tes-6f the^.current,position^of Uie vehicle. 
The lirst^andSsecond: signals may b^ i^ 
' " digitaf f orni/ and 'may be suitable for rpceipt^ by a 
' ' ' coit^uter fbr^bubsequent: display, so ^t the message 
2ii " and c:<5c5f dihates of ;the. current positipn of the vehicle 
may he displayed on a monitor , .pf a computer , for 
" exainpli^;^ a ^personal computer, or alternatively, may be 

printed -out' uiider the contrql. of , a jc.omputer at the 
" -central monitoring station. Alternatively, the signals 
25 may be in a form- which is suitable for activating a 

voice 'synthesizer at the central monitorihg station for 
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speaking the -essage and the coordinates of the ourrent 
position of the vehicle. 

li use, with the alam. apparatus 1 l(.staUed^in a 
'vehi=le;'^and set-up; oh.the alarm.apparatus l receiving 
r an apVropiiiife radio 'signal throu,h,.the.,5adio receiver 
10 the stit4 o£ the -alarm apparatu^ l A' 
i« current state. Thus, on receipt of the appropriate 
radios-signal if the alarm, apparatus ,haa^ been in the 
dis^ii^ii state, the:- alarm.apparatus is operated under 
S^'cSi^A -'6f-tKe 'co-ntrol .ciscuit, 6, in the .n,«d 
'sta'tSe, ahd'vice«versa..,.,The-.cont,ol, cir^ 
' - uiair the- routine of rigs. 2(a,.and 2(b) "hen the alarm 
- ■ apparatus 1 is operated in. the armed.,.state, and under 

■" ^S^'.- <R£i1 .*J,-=j -iji-: . . : . - » , _ J th\ when the alarm 

~ - - . the routine o£-Figs .^^3(a)^:.and.gt»^0..«nen ^^^^^^^ 

-...^^o. o^^^o..^ the^isaxnned st^te,,,, -Ih^ ^^' f^- 

jV-3^2^^S^d^3^^are Vcalled..p unde^,th-t5l<?-^-i,°' ^ 
calling ^,ragran««e whichvgenerally.,c9n^rols the control 
Accrbrdingly, ^hould, the, alarta circuit 1 be 
opiratiag in the arm.d :st.^^, .^nd ^ attempt is made to 
^ovl the Vehicle,^^for.example,,by pushi^r^ the vehicle, 
^n the 'alarm apparatus determining^that the difference 
^i;eWeen^thVcurrent>po8ition.o£,^ 
' firs^ ie^ positiori^of. the vehicle .^c^ds the 
' Redetermined difference, the, first, alarm signal is 
25 - outputted to the central, monitoring, station. The 

central monitoring station may then take appropriate 
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action. Needless to say, while the apparatus 1 is in 
the armed state, if an attempt is made to break into 
the vehic le , this- - is , determined by the monitoring 
circuit 3/ and- the alarm, circuit, is.^ operated^ for 
" powering up the vehicle alarm. Additionally, tl^ ^ 
control circuit 6 may also activate the interf^e 
circuit 14 for relaying a third signal to the central 
monitoring station,, which, would, contain a message. 

Indicating that the vehicle had^been broken into and 
'would also give the location of ^the vehicle by the 
^ '^ia€it\id^ ahdnongitude.^oordin^^ ^^^.K^^^^^' 
"^■'■■"■'•tKeVeliicle.- ■>.-<.:-ie-r.;.-: r.-.-..j?.,. ■ 



While the alarm apparatus .1 is ^ the disar:^ state, 
"tH^^fcmtirie^f^Fig.^^ 
^^"If -^ehi;<^iei^a€ the second predetermined time internals. In 
^"^^''^''■•^iie evfent^bf the vehicle, movir^g £?itside the ' 

" ^ '^^edet^mdlhetf ^areai the^^econd^^signal^ is^ out^tted to 
"the'c'^ntral monitoring stati^^ to. - . . . 
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It will of course be appreciated that while the 
• boundary coordinates, of .the predetermined area have 
" faeeri ^edcribed as vbeing.-entere^l ,in the ^general random 
^'^cclss memory 19 r-during, set-up , of . the apparatus, it 
' will be readily apparent that the predetermined area 
' may be altered at any stage by an authorised person by 
25 merely changing the coordinates which define the 
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boundaries of a new predetennined area. This, may be 
"carried oufby connecting the input .port 22^.t:o. a 
suitable computer / or indeed,, may. be altered ^by^^ ^ 
downl^aai^g the new boundaryLcoordinates through the 
Mobile telephone 15 under the control of the cervtral 



monitoring stat'ion^^ ' ' 



10 



■ The advantages of the apparatus according to the 

■ invention^ min^ a- particularly . :i»portant advantage 
%f''the'^a^iSri&. is ' achieved -by virtue.ol. the^tact that 

" should *an ixrmi'bi-'ii^'*''-^^^'^'^^^':" ' . 
re»ote location prior to breaking int=„the, vehicle 
where the alarm v«uld not be heard, the alarm apparatus 
outputi-a signal to a central, monitoring station once 

if^b^ei; n.ovid.-^uch«vin, could, for exa^ple,^^be carried 
out 6y r tAiWf tV.ihih,-.the.vehicle,withcut entering the 
veh&e',^ oi-W:ter'hitivelr,= by.lo.din,.,the^ vehicle onto 
a transporter, or indeed^-by . towing ;the„vehi^,le. 

'inSihir ii^rVant advantage of . the apparatus , according 
20 ' " to the' i'hWKtiron- is- .chieved„when .the .alarm, apparatus 
- ■ ■ i^ s;^^a.^le-fir 'determlwing if ths .xeh.lcl. ha. been 
„o;;e'ao'iiside^% predetermined :area. ,, This £e^ of 
the i'niinUSh- is particularly,suitable,for. owners o£ 
car- fieeti for 'hire or the like, , for, monitoring the 
position of the vehicle to determine if the vehicle i= 
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moved outside a predetermined area, for example, is 
moved across a boarder from one country to another in 
an attempt to steal, the yehicle or th^J^i'^^ ' . 



Another important advantage of ^ .^^'[^^^^'^^^'^ 
5 to the invention is that the power requirem^t'lEi^o^ the 
' v^Kiei^ battery is .minimi^ed due^ to the ^'^^ '^^^ 
' apparatus operates in a low power mode for" first and 
second predetermined time intervals, and in P^^ticular, 
for first predetermined time intervals when the Vehicle 
ir ^1. immobilized :and.^h^.yehicle^ 

While the apparatus according to the invention has been 
; : ;v:^^^'d6sciibed54or;msev,iiv#.m?to 
* ^y^dily^appareht *hat. the. apparatus miybe^^ in any 

15 other vehicle,'. .for example, an. .^^^^^ ^..^T^' 

•motorcycle or the like, it will also be apprWciated 
that it is not essential that the alarm apparatus 
should comprise an alarm circuit. 
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While the first predetermined time interval has been 
described as being ten minutes duration, it will be 
readily apparent to those skilled in the art that the 
first predetermined time interval may be of any desired 
duration, and may be factory set or set by the owner of 
the vehicle, or in. the case of the vehicle being owned 
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by a fleet hire company, by the fleet owner or an 
authorised person. However, it is believed that to 
optimise between minimising the power requirement. from 
p.,.^,.the vehicle battery, and the need to effectively 
,'5 '' monitor 'the vehicle, a first predetermined time 
^'interval of'the order^bf ten -minutes .is, desirable, 

although; it is b^llevid^ that :a. first predetermined 
'" time interval in the range of five, minutes .to , fifteen 
minutes would be acceptable . • - ^ • - ^ • ^ 

'similarly, the^ sec^hd predetermined time., i^^^^ whp- 
it has been described as being of one „.inute,duration, 
may be of any other desired duration, and typically, 
may lie in the range from thirty seconds, to fifteen 
'minutes; 'and tiSeed^tAe-secohd-predetern^ned^t:^^ 
^ i^.terval'may be^^en longer br shortex:. as^ could the 
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• 15 



_ \ first predetermined time interval 
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CLAIMS 

1, Alarm apparatus^ for a yehicle for determining if 
the vehicle is moved, the apparatus being operable in 
an armed, state and a disamed state and comprising 

a global position sensing circuit for 
communicating, with a global satellite positioning 

rie'tWork' for determining , the.. I9ca^^^^ 

- a control means for controlling the global 
' position sensing, circuit ar^d. for reading the state of 

the apparatus and for reading the global position 
^^'^ehsin^'^circuit at.f irst^E>re^tex^ined : : 

*•''•' •- '«''—'•! wife; i) X . . 

ei<o.T ^-tKe;.apparatuS:a?.^;n,^l>e^armed^state^ f or^^^_^ / ■ 

^•"---^-^^'^ determining the .position of the vehicle, the control 

- iiieans comprising _ ; ^ v;; 

-|s>i5&:su--vk first::^storing means , for storing the first read 
position each time the apparatus is operated in the 
armed state, 

aj , c i a-first:.comparing means,for the current 

positioh';r.ead.,from :the ..global^ position sensing circuit 
' with the first read /Position and for deter^^^^ the 
difference between the current position and the first 

read position, 
fc>— a 'second ^comparing, rowans , for comparing the 
-' difference determined by the. first comparing means with 
25' a predetermined difference value, 

- an interface means operating under the control of 
the control means for interfacing the apparatus with. a 
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...V-J v;. 
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transmission means, the interface means being 
responsive to the second comparing means determining 
that the difference determined by the .first comparing 
means exceeds the Wedetermined difference, value for 

outputting a first-^xgnal to the -transmission means, for 
'transmission to a -^d^ntfai- monitoring statipn Jor 

indicating that '£he vehicle' has- been moved,,,and^ 

a means for operating the apparatus in a low power 

mode during each first predetermined :time. interval . 



2. 



Al^rm'iiipSi^tW ^as ^claimed in:rGlaim,.l, in.,which the 
mean^ for ope^Mng" the apparatus ^in,^he,aow, power mode 
'is 'iesponsivV to'the second comparing means determining 

that the difference determined by. the .firs^t c^^^^ 
''Sans'do^s^'r^^ e^ed the predetermined difference^ 
value. ' ""'*■' ' -* ••• •-'•-■•-j 

' 3 ! Man; ^pp^atus ais Claimed, in 'Claim^ 1 or 2 in 
whi:K' the'keah^ fd^^^bperiting the-r:apparatus .in the low 

'' power mode is responsive fto the- apparatus -being in the 
armed state . ' ' " - ■ • 



4 . AUrm a^jpariitus as claiAi^d in- any ..preceding claim 
in which the -control nieans commences -timing each first 
predetermined time interval^ after :thes second comparing 
means determines " that the- difference .determined by the 
first comparing means does not exceed the predetermined 
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difference value or when the first signal has been 
transmitted by the transmission means. 



5. ■ Alkrm apparatus as claimed in ^aiiy precedi^ 

in which the interface means .•<?o»pr^.8e8_ an^iiiterf ^ 
5'" cii^uit for interfacing the fpparatus^vr^^ 

6 . Alarm apparatus.as.claimed in Claim 5 in which the 
interface circuit comprises a means for dialling a 

'''' ^i^dytermined-number on [ , , , 
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7 Alarm apparatus as claimed.in any preceding claim 
in which the interface means comprises an interface 
'l^cyit ^or Interfacing the app^"J^,yf^.^. 
transmitter.-'- .J'- r-r^-- ^3.. 



8.^* ^larm Apparatus as.claimed in Claim 7 in which the 
is'^^-ihiiWtikc^^ circuit comprises, a ^ineans. for activating the 
iridio 'transmitter to -transmit the firs t signal. 
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9 . Alarm apparatus as claimed in any preceding claim 
in which th6' control.:means^ comprises a second storing 
means for storing parameters of boundaries of a 
predetermined area within which the vehicle' can validly 



move . 
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10. Alann apparatus as claimed in Claim 9 in which the 
control means reads the output of the global ^position 
sensing circuit at second predetermined time intervals 
when the apparatuses in the disarmed state for^ 
. s'^ ^tetemining the position of the vehicle,, and^the 
''''control Sieans^coAprise-^ a ^ third, comparing means for 
comparing the current position of the vehicle with the 
predetermined area for determining if the vehicle is 
'outside the predetermined iarea. 



10 11 " tiJarm 'a^^i^s^^ah claimed in Xlaim . ip^^in which 
the interface means is responsive to the third 
'^Smparing means for outputting a. second signal to the 
transmission means for transmission to, the central 
• . — L^&x^n^'^^^^ ior "indicating, that Jrh^,vehicle has 
15 moved outside the predetermined area ., , , .„,^,^^ , . 



' 12 . klarm a^p^raitus •as-claimed .in Claim 11 in which 
^ tke'meins f^^opferatlng. the apparatus in the low power 
'^ode is responsive' -to- the third comparing means 
determining that the current read position of the 
"'^'^2o"1eh£le is- within the ^predetermined.area for operating 
i^us.::, ;pj,^-^-i^.the^ .row^power.m^^ during the next 

' second precietermined- time interval ....... . 



13. Alarm apparatus as claimed in Claim U or 12 in 
. which the means for operating the apparatus in the low 
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power mode during each second predetermined time 
interval is responsive to the apparatus being in the 
disarmed state. ....... 



14 V Alarm apparatus, .as .claimed in. any of Claims 11 to 

■ S "^' - 13 in which-the; control , means ^^^.^^"^^Jf^^^^ . 
predetermined time interval after the third comparing 
means determines that the current position of the 

•-• ' ■ vehicle is Within.the predetermi^^^^ after the 

- kecond-signal. has been.^r^nsmitted "by the transmission 

■^^^^-15. - Alarm apparatus as claimed in, any of Claims 11 to 
14 in which the second signal comprises a message for 
^ .ii^icatirig^ that:.the.yehisle 
" ' ^"-^'^^iiif#detWrmi«ed area: .and the ^ current ^^^^ the 

.15 VehiClfef"* -.a&SiiS V^'-:i-!.:.C;:v_- ..,.iv:^.< 
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lev^^Alarm apparatus^asjclaiia^^^ in any preceding claim 
in which the first signal comprises a message 
■rndi'cating thafc the yehicle.Ms^^b^ ^^"'^ 
current position of ,. the vehicl^. . 



17. Alarm apparatus -as glaimes^.^in any precedi^^^^ 
in which the apparatus further comprises a vehicle 
monitoring circuit, the monitoring circuit being 
responsive to the apparatus being in the armed state 



•3 ■ • » 
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for monitoring for unauthorised entry to the vehicle. 

18. Alarm apparatus as claimed in Claim ,17 in which 
the apparatus comprises a vehicle immobilising means, 
' the immobilising means being responsive xo, the 
5 jppkratdsi5ei^i^.ih the ^^^rmed-stat^ .fpr,. immobilising the 

vehicle. -' ' ' 



•■ -I. C ^ s:]^ 



ik Alarm' aE>p^ar^tus -as claimed, in Claim 17 or 18 in 
which the Apparatus comprises an alam aqti^yating 
circuit for powering an alarm, the alarm activating 
10 circuit being responsive to the vehicle monitoring 
" ^'ciicuit detectiAg'unauthorised entry .to • the vehicle. 

' Alar^^^atS^us^s^^ 
In ^ich the ^^l^^afctivating^^ci ^° 
the second comparing means determining ,th^t^ the ^ , 
15 difference determined by the first comparing means 
a : ; . ^'^'^^^^^^^^^m^iminBd ^difference .value . 



■ n ■ Alarm^^pi^^tu^^ as-claimed in ^ny .preceding claim 
in which the ibpWus comprises ,.a,receiving means for 
receiving signals for operating the apparatus in the 
20 ' respect ive '^rmea - tnd disarmed s tates_. , 

' '22 . Alarm 'apparatus -^s claimed in- any preceding claim 
'in which the apparatus comprises an. entry means for 
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entering the predetermined difference value into the 
fiirst storing means.. 

^ -^23 r Klam apparatus as claimed in Claim 22 in which 
■ the ^ritry means facilitates entry of the value^^of the 
5 first predetermined time interval into the^ control 

"'"'""meah^ .•:-i-r ':u-,^--- 

• 2A . Alarm apparatus as,,claimed in Claim 22 23 in 
which the entry means facilitates entry of the 



lO" into the -^second storing, mean^^ 



25. Alarm apparatus. as claimed irx any ^ Claims 22 to 

■'^^^ i^^in^wHicK. the ..entry °^ ^ 

' - -^^rue- of the secpnd -predeteo«ined time interv . 



26. Alarm apparatus as claimed , in any preceding claim 
'is'" in which-the.-^apparatus, compri8e.s a tiining means for 
' - tirtiing each predetermined tiro^,. interval. 

'Z? . Alarm .apparatus fp?: a vehicle for dete^^^^ if a 
^" vehicle is-^moved, the aarm .^apparatus being 
- ' substantiaUy:.as:described.herein with referee to and 

20 as illustrated in the. accompanying drawings . 



28. A 



method for determining if a vehicle is moved 
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wherein the vehicle comprises alarm apparatus operable 
in an armed and a disarmed state and comprising, a 
global position sensing circuit for communicating with 
, ' a glcJbal satellite positioning network for determining 
"5 ' the location of the vehicle, -the method co^npr is ing the 

steps of i - 

reading an output of the global position sensing 
circuit at first predetermined time intervals when the 
apparatus is in the brined state- for determining the 
10. position of the vehicle; -^^^^ , . ; 

storing 'ihe' fi^iti^^ 
the apparatus is bpeiated in^ the < armed.v.s.tate in a. first 

storing means, 

compariiig the current position .read from the 
pSil'loli^rsraeriiirig cifcuit-^with.^he^f irst read 
'^''positioS'in rfirlt^Sbmparirig. means , and^^^rmining 
the difference between the current position and the 

first read posit ion,' • . 

..... -;:Snpa^iri^ the -difference-xletermined^by the 

20 comparing means in a ^second comparing means with a 

predetermined difference value, 

ouiput^tihja 'first signal, to .a .transmission means 

^r"trSmis^-^f -the first .signal ,^a,a^.^entral 
' '^n.onitoiing^^statioii^^fbr indicatingothat the vehicle has 

25 been moved if =the difference determined by., the first 
comparing means exceeds the predetermined difference 
value, arid ' - 



operating the apparatus in a low power mode during 
each first predetermined time interval . 

29. A method as claimed in Claim 28 in which the alarm 
apparatus is operated in, the low power mode after the 
second comparing means .determines that^ the difference 
determined by- the. firs t,, comparing jneans does not exceed 
the predetermined difference. , . , 

30. A method as claimed in Claim 28. or 29 in which the 
alarm apparatus is operated in the low power mode 
'iJini^ttie f iirst, predetennined ^tfn^^int^ 

apparatus is in the armed state. 

31. A method as.claimed in ^y^pf^^^ai^s 2£to 30 in 
which the method further comprises the step of 

^•co4a^irig-at second, predetermined ^^^^^^ ^ 
■ tiiitd^'comparing means, the current ^position of the 
" veiicl'e* with parameters,* of . bpundaries of a ^ 

predetermined ^area stored in a second storing means 
' wiltihih which the -vehicle can. validly move for 
determining if the. vehicle is outside the p^determined 
area when the apparatus is in the disarmed state. 

32. A method as claimed in Claim 31 in which the 
• method -further comprises the step of outputting a 
second signal, for transmission to a central monitoring 
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station for indicating that the vehicle has moved 
outside the predetermined area in response to^ the third 
comparing means • 

^33; Amithod as Claimed- in Claim 31.or32,in:^^^^^ the 
alarm aWaratus" is operated :in.:. theaow,powe^^ 
durin^^ e^h seccJnd^ p^aetetmined time interval .after 
the third comparing means has determined that the 
current position of the vehicle is within the 
predetermined area: • - i^v-Y : 
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34: ' A metfhcM ^s ^diaimed -in. any of, Cl^ijns^^n to 33 in 
which the alarm apparatus is operated in the low power 
mode during each second predetermined time interval 
' "when the*'ap^^^ ..u: 

15" whlch'iiii»g oi -the s«cond:=prede«rM9e<i_tir Intervals 
cc»4ences-Wier'tWthird'con,p,rin,,,i«aj«.d^^^^ 
that Che cur«„t po3itio„-.of the vehicle .is. within the 
predeieniined area,- or -after .the second signal has been 
" '■ ■ transmittea firom the transmission. means . . 

36. A method as claimed in any of Claims 28 to 35 in. 
which timing of each first- predetermined ti^e interval 
bommences wh^n the second comparing . means determines 
that the difference determined by the first comparing 
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means does not exceed the predetermined difference 
• value, or when ,the first signal has been transmitted 
from the transmission means. 

37. -A method as claimed in any of Claims 31 to 36 in 
< Vhich the. second predetermined time interval lies in 
the range of thirty seconds to, fifteen minutes. 

- 38.' A method as,,claijaed in any of Claiins 31 to 37 in 

- which, the -second predetermined t interval lies in 



the. range, of, forty-five seconds to five minut^es, 



10 39. A method as claimed in any of Claims ^31 to 38" 'in 
which the second predetermined time interval is in the 
• ofdeir iof sixty • seconds . ^ , . . 



40. A . method as claimed in any of Claims 28 to 39 in 
whichr^the first /predet^iii^^ 
^i5'-'--*-ifange-o£:,iEi,ye;:»inute8 to _^ twenty minutes 



41. 



A method as claimed in any of Claims 28 to 40 in 
which :the first .predetermined 
range -of eight minutes .to fifteen minutes. 



'■■.It: 
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42. . -A- method, as, claimed in any of Claims 28 to 41 in 
which.the first predetermined time interval is in the 
order of ten minutes . 



48 



43. A method as claimed in any of Claims 28 to 42 in 
which the predetermined difference value is stored in a 
look-up table. ' ' ^• 



44. 



5 



A method as claimed in any of Claims 28 to 43 in 
which the predetermined difference: value , is,,entered 
during set-up of the apiiaratus. - " f- . s. 



45. Amethod as claimed in 'any- 6f Claims 28 to 44 in 
which the predeteri;ined dif ference-value , is a .fuuction 
of the^ allowabie^ errbi:^ in the^ global' satellite • position 
.10^ . network. 

46. A method as claimed in any of Claiins,,28. to 45 in 
which the value of each predetermined time.^nterval is 



^^^^ ^:..f 

15 



stored in a look-up table. 
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A'inethod*'asluiMedW^any of Claims^ 46 in 
which ihi'vSue of each predetermined? time interval is 
entered during set-up of the apparatus. 

48. "a method as cliihied'i^ of Claims i28, to 47 in 
which a;'alai;m circuit^'in the apparatus .is .activated 
for powering an alarm when the second comparing means 
determines that the difference -determined .by the first 
comparing means exceeds the- predetermined difference 

value. 



49 

49. A method as claimed in Claim 48 when dependent on 
Claim 31.: in which; the alarm circuit,. is activated for 
powering an alarm when the third comparing means 
determines that the current position of ^he yehicle^is 
outside the predetermined area. - ' • 



5d;--A methbd-^fof determining if: a„, veMcleris.nioved.the 
method being substantially as described herein. with 
reference to and as illustrated in .the accompanying . 
drawings 



^ 
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